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(54) CATALYST FOR PURIFICATION OF EXHAUST GAS AND ITS PRODUCTION 

(57)Abstract 

PURPOSE: To provide a catalyst having satisfactory purification activity even in the condition of a low temp, of exhaust gas and 
excellent in durability, as well. 

CONSTITUTION: The objective catalyst has palladium allowed to coexist with a mixture of a perovskite type multiple oxide with a heat 
resistant oxide so that palladium is present at a higher concn. on the perovskite type multiple oxide than that on the heat resistant 
oxide. When the catalyst is produced, an aq. palladium salt soln. of <pH4 or >pH10 is carried on the above- perovskite type multiple 
oxide by impregnation or adsorption, the oxide is dried, calcined and dispersed in water together with the heat resistant oxide and the 
resulting slurry is dried and fired. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the catalyst for emission gas purification characterized by for noble metals living together into the mixture of the 
perovskite mold multiple oxide and the heat-resistant oxide which are shown by general formula Ln1-xAxM03 (the rare earth metal 
except Ce and A are transition metals, and Ln is [ alkaline earth metal, or Ce and M ] all one sort or two sorts or more, and 0< x<1), 
and said noble metals existing on said perovskite mold multiple oxide rather than said heat-resistant oxide top at high concentration. 
[Claim 2] Said perovskite mold multiple oxide is a catalyst for emission gas purification according to claim 1 which has structure where 
the perovskite mold multiple oxide which dissolved noble metals was formed in the perimeter, by using as a nucleus the perovskite mold 
multiple oxide which does not contain noble metals. 

[Claim 3] The catalyst for emission gas purification according to claim 1 or 2 which the oxide of noble metals or noble metals is 
distributing in the state of a particle. 

[Claim 4] Noble metals are catalysts for emission gas purification according to claim 1 , 2, or 3 which are one sort or two sorts or more 
of metals chosen from the group which consists of Pd, Pt, Ru, Rh, and Ir. 

[Claim 5] Noble metals are catalysts for emission gas purification according to claim 4 which are Pd. 

[Claim 6] General formula Ln1-xAxM03 (the rare earth metal excluding [ Ln ] Ce, an alkaline earth metal excluding [ A ] Sr, or Ce and 
M are transition metals) All to one sort or two sorts or more, and the perovskite mold multiple oxide shown by 0< x<1 The manufacture 
approach of the catalyst for emission gas purification characterized by drying and calcinating after it makes the noble-metals salt 
water solution prepared by four or less support by sinking in or adsorption, pH distributes water with a heat-resistant oxide desiccation 
and after carrying out temporary quenching, and it considers as a slurry. 

[Claim 7] General formula Ln1-xAxM03 (alkaline earth metal, or Ce and M of the rare earth metal excluding [ Ln ] Ce and A are 
transition metals) All to one sort or two sorts or more, and the perovskite mold multiple oxide shown by 0< x<1 The manufacture 
approach of the catalyst for emission gas purification characterized by drying and calcinating after making the noble-metals salt water 
solution prepared so that pH might become larger than 10 support by sinking in or adsorption, distributing water with a heat-resistant 
oxide desiccation and after carrying out temporary quenching, and considering as a slurry. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the catalyst for emission gas purification which shows purification activity also on the 
conditions that the exhaust gas temperature at the time of an idling etc. is low, and its manufacture approach in the catalyst for 
exhaust gas purification excellent in the purification capacity of a carbon monoxide (CO), a hydrocarbon (HC), and nitrogen oxide (NOx), 
especially the gasoline engine for automobiles, etc. 
[0002] 

[Description of the Prior Art] As a three way component catalyst for exhaust gas purification, the precious metal catalyst which 
supported noble metals, such as Pt Rh, and Pd, is put in practical use by alumina support, and it is widely used for it Moreover, 
utilization is expected as a cheap three way component catalyst for exhaust gas purification with which the multiple oxide which has 
the perovskite type structure which consists of a rare earth metal, an alkaline earth metal, and transition metals purifies CO, HC, and 
NOx (refer to JP,59-87046,A and J P, 60-82 138, A). Although CO and the purification capacity of HC are excellent, this perovskite mold 
multiple oxide is a little inferior in the purification capacity of NOx, and they are not enough to present practical use as a three way 
component catalyst for automobile exhaust Then, in order to heighten the NOx purification capacity of a perovskite mold multiple oxide 
catalyst also making noble metals live together is proposed (refer to JP,1-168343,A). 
[0003] 

[Problem(s) to be Solved by the Invention] Although these catalysts show the purification activity excellent in the conditions that 
exhaust gas temperature like [ at the time of transit of an automobile ] is high, they do not show purification activity sufficient on the 
conditions that the exhaust gas temperature at the time of an idling etc. is low. A catalyst which shows sufficient purification activity 
also on the conditions that such exhaust gas temperature is low, with exhaust gas toughening of regulations is desired. In order to raise 
the thermal resistance of a perovskite mold multiple oxide catalyst it can consider making a heat-resistant oxide live together. When it 
is going to make palladium live together as noble metals into the mixture of a perovskite mold multiple oxide and heat-resistant oxide, 
after infiltrating a palladium salt water solution into the mixture of oxide, it is possible to calcinate. When the specific surface area of a 
perovskite mold multiple oxide uses for example, the Seria system multiple oxide as a heat-resistant oxide to 5-50m2/ g and a large 
thing being 100m2/g, the specific surface area is large like 100-250m2/g. When a palladium salt water solution is infiltrated into the 
mixture of an oxide, the fine particles of each oxide are adsorbed in palladium with the surface coverage mostly proportional to specific 
surface area. That is, as for a heat-resistant oxide top, the noble metals for heightening NOx purification capacity are adsorbed by high 
concentration rather than a perovskite mold multiple oxide top. 

[0004] In order to raise the property of both low-temperature activity and endurance, as for noble metals, such as palladium, it is 
desirable for high concentration to be adsorbed by the perovskite mold multiple oxide top. This invention aims at offering the 
manufacture approach for the catalyst for emission gas purification excellent also in endurance while it shows purification activity 
sufficient also on the conditions that exhaust gas temperature is low. 
[0005] 

[Means for Solving the Problem] With the catalyst for emission gas purification of this invention, noble metals live together into the 
mixture of the perovskite mold multiple oxide and the heat-resistant oxide which are shown by general formula Ln1-xAxM03 (the rare 
earth metal except Ce and A are transition metals, and Ln is [ alkaline earth metal, or Ce and M ] all one sort or two sorts or more, anc 
0< x<1), and said noble metals exist on said perovskite mold multiple oxide rather than said heat-resistant oxide top at high 
concentration. In the desirable mode, the perovskite mold multiple oxide is having structure where the perovskite mold multiple oxide 
which dissolved noble metals was formed in the perimeter, by using as a nucleus the perovskite mold multiple oxide which does not 
contain noble metals. When noble metals exist superfluously, the noble metals which were not able to dissolve are distributed in the 
state of a particle as a metal or an oxide. Noble metals are one sort or two sorts or more of metals chosen from the group which 
consists of Pd, Pt Ru, Rh, and Ir, and especially Pd raises low-temperature purification activity and NOx purification activity, and is 
desirable. 

[0006] Especially the class of heat-resistant oxide has the desirable multiple oxide which is not what is restricted and which is 
expressed with the general formulas (CeZrLn) 02 (rare earth metal excluding [ Ln ] Ce), such as O (CeZrY)2, O (CeZrLa)2, O (CeZrNdl 
2, etc. besides Ce02 and O (CeZr)2. Moreover, since two are excelled in the effectiveness that the direction of CeOO(CeZr) 2 raises 
hot purification activity and it excels in the effectiveness that the direction of 02 raises hot purification activity further (CeZrLn), it is 
more desirable. Moreover, the thing (refer to JP.62-56322.A) containing at least one kind of metallic oxide chosen from the group whic! 
makes the second cerium of oxidation a subject for example, and becomes it from aluminum, Si, Zr, Th, and a rare earth metal element 
may be used. 

[0007] In one mode of the manufacture approach of this invention, it is general formula Ln1-xAxM03 (the rare earth metal excluding 
[ Ln ] Ce, an alkaline earth metal excluding [ A ] Sr, or Ce and M are transition metals). All are dried and calcinated after making it 



support by sinking in or adsorption, making one sort or two sorts or more, and the perovskite mold multiple oxide in which it is shown 
>y 0< x<1 distribute in water the noble-metals salt water solution with which pH was prepared by four or less with a heat-resistant 
>xide desiccation and after carrying out temporary quenching, and considering as a slurry. When pH is prepared and manufactured or 
ess to four, a perovskite mold multiple oxide turns into an oxide with which the perovskite mold multiple oxide which dissolved noble 
netals enclosed the surroundings of it by using a perovskite mold multiple oxide as a nucleus. In the case of the manufacture approach 
which makes pH of a noble-metals salt water solution four or less As a water-soluble noble-metals salt, chlorides, such as PdCI2, 
=>tCI2 p and RuCI3.3H20, Dinitro diamine salts of that a water solution indicates strong acid nature to be, such as nitrates, such as Pd 
:N03)2, Ru (N03)3, and Rh (N03)3, Pd(N02)2(NH3) 2, and Pt(N02)2(NH3) 2, etc. are desirable. 

$008] In other modes of the manufacture approach of this invention, the perovskite mold multiple oxide shown by general formula Ln1- 
<AxM03 (A contains Sr in this case) is made to support the noble-metals salt water solution prepared so that pH might become larger 
than 10 by sinking in or adsorption, and it dries and calcinates, after distributing water and considering as a slurry with the thermal- 
resistance oxide desiccation and after carrying out temporary quenching. In the case of the manufacture approach which makes pH of 
a noble-metals salt water solution larger than 10 Tetrapod amine palladium dichloride Pd(NH3)4CI2 and tetra-amine palladium oxalate 
(NH3) (OH) Pd 4 [ whether it prepares and uses so that aqueous ammonia and an acid may be added in basic water solutions, such as 
2, and it may be set to pH>10, and ] Nitrates, such as chlorides, such as PdCI2, PtCI2, and RuCI3.3H20, and Pd (N03)2, Ru (N03)3, Rh 
(N03)3, Or it prepares and uses so that aqueous ammonia may be added to aqueous acids, such as dinitro diamine salts, such as Pd 
(N02)2(NH3) 2 and Pt(N02)2(NH3) 2, and it may be set to pH>10. 
[0009] 

[Effect of the Invention] The catalyst of this invention shows the purification activity which was excellent to HC, CO, and NOx also in 

the low conditions whose exhaust gas temperature at the time of an idling etc. is about 100-200 degrees C. Moreover, while being able 

to use even an elevated temperature 900 degrees C or more including a heat-resistant oxide, it becomes a durable catalyst when noble 

metals effective in purification of NOx exist on a perovskite mold multiple oxide rather than the heat-resistant oxide top at high 

concentration. 

[0010] 

[Example] 

(Example 1) 

Procedure A : The preparation approach of manufacture approach perovskite mold multiple oxide (La0.8Ce0.2) (Co0.4Fe0.6) 03 powder 
of perovskite mold multiple oxide crystal powder is explained. 103.9g of lanthanum nitrates, 26.1 g of cerium nitrates, 34.9g of cobalt 
nitrates, and 0.3I. of water solutions which dissolved 72.7g of iron nitrate in pure water were prepared. Next, 0.5I. of water solutions 
which dissolved 50g of sodium carbonates as a neutralization coprecipitater was prepared. The neutralization coprecipitater was 
dropped at the previous water solution, and the coprecipitate was obtained. The vacuum drying was carried out, after rinsing the 
coprecipitate enough and filtering it This was ground after baking in 3-hour atmospheric air at 600 degrees C, and it calcinated in 3- 
hour atmospheric air at 800 degrees C after that, and ground further, and the powder of O(Co(La0.8Ce0.2)0.4Fe0.6) 3 was produced. 
[001 1] cerium oxide powder of a commercial high specific surface area [ oxide / which is used as a manufacture co-catalyst of a 
procedure B thermal-resistance oxide / heat-resistant ] : (Ce02 specific-surface-area 170m2/g — ) 99.9% of purity and TREO(all rare 
earth oxides)1 1 1.9g are prepared. To this, 147.9g (contained 25.0% of the weight by Zr02 conversion in liquid density 1.51 and liquid) of 
oxy-zirconium-nitrate (Zr02 (N03)) water solutions, And 26.0g (contained 21.7% of the weight by 20Y3 conversion in liquid density 1.62 
and liquid) of nitric-acid yttrium (Y(N03) 3) water solutions was added, and it dried in 10-hour atmospheric air at 1 10 degrees C, having 
agitated well and mixing. Then, baking was performed at 600 degrees C in atmospheric air for 3 hours, and about 1 50g of O(Ce0.65Zr 
0.30Y0.05)2 multiple oxides was obtained. 
[0012] 

Procedure C : The palladium nitrate solution (Pd concentration 4.4wt%) 25 weight section and the pure-water 50 weight section were 
mixed so that it might become the 1.1 weight section by part for the content Pd of Pd to perovskite powder, and pH of liquid was 
prepared to 1 .8. After adding the pure-water 20 weight section to the O(Co(La0.8Ce0.2)0.4Fe0.6) 3 perovskite mold multiple oxide 
powder 98.9 weight section manufactured in Procedure A and agitating enough, the above-mentioned Pd salt water solution 75 weight 
section acjjusted to pH1.8 was infiltrated, and it agitated enough, and held for 30 minutes at 40 degrees C. Then, after drying at 120 
degrees C for 12 hours and calcinating at 600 degrees C in air for 3 hours, continuing churning, the agate mortar ground and a 180- 
micrometer mesh was passed. Pd added to the perovskite powder 98.9 weight section is equivalent to the 1.1 weight section by part 
for a metal. 

[001 3] Procedure D : Slurry coat (support) 

The heat-resistant oxide powder which manufactured Pd content perovskite powder obtained in Procedure A in 50 weight sections and 
Procedure B 50 weight sections, A ceria sol (solid content 10wt%) 50 weight sections (solid content 5 weight sections), And it mixed, 
while the 58.7 weight sections were added and the ball mill ground pure water for 1 2 hours so that total solids might become 50wt(s)% 
about a zirconia sol (solid content 30wt%) at the 3.3 weight sections (solid content 1 weight section), and the slurry was obtained. After 
making the slurry flow into a KOZE light honeycomb, the excessive slurry was blown off by airstream and homogeneity was coated. The 
honeycomb behind a slurry coat was dried at 1 20 degrees C for 1 2 hours, in air, it calcinated at 600 degrees C for 3 hours, and the 
honeycomb-like sample was obtained. 

[0014] Procedure E : The same palladium nitrate solution (Pd concentration 4.4wt%) 12.5 weight section as what was used for the re- 
addition pan of Pd in Procedure C was mixed with the pure-water 50 weight section, and pH of liquid was prepared to 1 .8. After having 
immersed the honeycomb-like sample in this solution whole quantity, holding at 40 degrees C for 2 hours, making Pd adsorb and making 
it dry at 120 degrees G for 12 hours, in air, it calcinated at 600 degrees C for 3 hours, and the catalyst sample of an example 1 was 
obtained. 

[0015] The analysis result by EPMA (electron probe microanalyzer) of this catalyst sample is shown in the photograph of drawing 1 . 
With a photograph, an image is an image by the scanning electron microscope (SEM), a big black particle is a perovskite mold multiple 
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oxide, and magnitude is about 10 micrometers. A small white particle is a heat-resistant oxide particle, and magnitude is about 3 
micrometers. Rhine which crosses a center in a longitudinal direction is criteria Rhine which shows the location which performed line 
analysis, and the wave expresses Pd concentration on the analytical line. According to the result of this photograph, Pd concentration 
of the periphery section of a perovskite mold multiple oxide particle is high [ else ]. 

[0016] (Example 2) The palladium nitrate solution used in the procedure E of an example 1 was changed into the tetra-ammine 
palladium nitrate (Pd concentration 4.6wt%), and the catalyst sample of an example 2 was obtained by actuation like the example 1 
except having added the aqueous ammonia 50 weight section and having set pH to 1 3.0. 

[001 7] (Example 3) The powder which added the amount which the palladium nitrate solution used in the procedure C of an example 1 
was changed into the tetra-ammine palladium nitrate (Pd concentration 4.6wt%), and also is equivalent to the 1 .1 weight section in Pd 
to the perovskite mold multiple oxide powder 98.9 weight section by the same actuation as procedure A-C of an example 1 with a part 
for a metal was obtained. Then, the catalyst sample of an example 3 was obtained by the same actuation as an example 1 . 
[001 8] (Example 4) Both changing into the tetra-ammine palladium nitrate (Pd concentration 4.6wt%) the palladium nitrate solution used 
in the palladium nitrate solution and Procedure E which were used in the procedure C of an example 1, others obtained the catalyst 
sample of an example 4 like the example 1 . 

[0019] (Example 5) In the procedure C of an example 1 , 50 weight sections were measured so that it might become the 2.2 weight 
sections by part for Pd about a palladium nitrate solution, and the catalyst sample of an example 5 was obtained by the same actuation 
as an example 1 except having skipped Procedure E. 

[0020] (Example 6) In the procedure C of an example 1 , the palladium nitrate solution was replaced with the tetra-ammine palladium 
nitrate (Pd concentration 4.6wt%), the 47.8 weight sections were measured so that it might become the 2.2 weight sections by part for 
Pd, and the aqueous ammonia 50 weight section was added, it was referred to as pH=13.0, and the catalyst sample of an example 6 was 
obtained by the same actuation as an example 1 except having skipped Procedure E. 

[0021] (Example 7) Replacing with O(Co(La0.8Sr0.2)0.4Fe0.6)3 powder perovskite mold multiple oxide (La0.8Ce0.2) (Co0.4Fe0.6) 03 

powder used in the example 4, others obtained the catalyst sample of an example 7 by the same actuation as an example 4. 

[0022] (Example 8) Replacing with O(Co(La0.8Sr0.2)0.4Fe0.6)3 powder perovskite mold multiple oxide (La0.8Ce0.2) (Co0.4Fe0.6) 03 

powder used in the example 6, others obtained the catalyst sample of an example 8 by the same actuation as an example 6. 

[0023] (Example 9) Replacing with La0.8Ce0.2CoO3 powder perovskite mold multiple oxide (La0.8Ce0.2) (Co0.4Fe0.6) 03 powder used 

in the example 5, others obtained the catalyst sample of an example 9 by the same actuation as an example 5. 

[0024] (Example of a comparison) 20Pt-Rh/aluminum3 catalyst which is a catalyst for automobiles already put in practical use was 

made into the catalyst sample of the example of a comparison. The Pt-Rh content was the 0.43 weight section. The presentation of an 

example and the example of a comparison is shown in Table 1, and the measurement result of each catalytic activity is shown in Table 

2. 

[0025] 
[Table 1] 
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[0027] Measurement and the durability test of catalytic activity were performed as follows. 

Activity was measured for each sample supported by the measurement honeycomb-like (number of eels 400-/inch 2) cordierite 
support (the diameter of 30mm, die length of 50mm) of catalytic activity by the following model gas. The inlet gas temperature to a 
catalyst shows gas temperature, it carries out a temperature up from a room temperature, and makes purification temperature 
temperature to which each of NO, CO, and HC (C3H6+C3H8) fell to 50% of initial concentration 50%. Moreover, rich gas and lean gas 
were switched for every second, respectively. Space velocity (SV) of the gas stream which passes along a catalyst was made into 
30,000-/time amount 
[0028] 

Rich gas Lean gas CO 2.6 % 0.7 % HC (C1 conversion concentration) 0.19% 0.19% H2 0.87% 0.23% C02 8 % 8 % NO 0.17% 0.17% 02 0.65% 
1.8 % H20 10% 10 % N2 Remainder Remainder [0029] The rich gas and lean gas of the durability test above were switched every 5 
seconds, it repeated at 900 degrees C for 30 minutes, the cycle of 30 minutes was repeated 1 5 times at 750 degrees C, and the 
durability test was performed. Catalytic activity was measured by the aforementioned approach also after the durability test 50% 
purification temperature is low after durability, and high in the example of a comparison to it so that clearly from the result of Table 2. 
[ in / at each example / the first stage ] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 


Iladium distribution of the catalyst of an example are 


[Drawing 1] It is the microphotography in which a metal presentation and pa' 


shown. 
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[l»*B4j *£««Pd. Pt. Ru. RhKtfl 

*M$gi. 2Xj&3K.toWDm#*#<tmtiM. 20 

#xfflfcJ§MML 

[tt&98] -*SLn,. I A,MO l (LnBCe* 
B< #±®^S. AttS r m< TJVij y±S£«Xtt 
Ce, Cvfftfc lttXtt2«£LL 0 

<x<l) VmZtii-^o^ZXJ \~%L&&m{t®lt l C> 
P H ttTKIWS nfcl«fe«**««*d«Xtt* 
««: cfc 0 ffiJSStt KraWKttSttfctft. KilttiHb 

a. 

[11*917 3 -«SCLn l ..A,M0 I (LnttCe* 
tt<#±gl&IJI. A»7^*';±S^)SX5iCe. Mtt 
m&m-C> C>ftit>l«Xtt2W5t±. 0<x<l) 
-Cm3ns^D^*-f hSH^KfUWc. pHtfl'O 

m.imtti>^ic^max7. => v-t urn « 
jim 40 

[0001] 

[S*h<DW«»»J *»Wtt-Wfcfi8R (CO) . ft 

<b*« (ho Rzmugm (nox) oantttacc* 
>ft£K«^»-c. r-f Fy>^B#&<t'©gE#*ag#ffi 

[0 00 2] 

[«£*©««] £lt»#*#{bffl=73i!l!$£ urttT* 5 so 



^a^*-f ha«3fi*wr*tl^lMfc«tt. co. h 

&l/T*fl!{bWW*3*iTl>4 0t$HIB5 9-8 7 04 
6^&&. 49HI86 0-82 1 3 8-5|&f8#J®) . C© 

^o^*-/haa^iwfc«rtico. ncomtmMt 
at*, -ec-c. ^a^x*-f hstt^UMttftoNO 

JBRStiTt** <WI¥1 -1 6 83 43#&ffi# 
M) . 

[000 3] 

mw&m®LL£5 ttzmmi en &©*«»*. ess 
ftstt*^*-**. r-f f y >y»ac £©$#'*ag#ffi 

^^tWWI©W»tt**«>4fc8!>K. MUMOMt 
£BWfc®£iBJ&14BHk&£©S£W:*£J*£ 0X*9 

5 0m'/grv ^tOtfelOOm'/g-CSiW 
fflt>-5t-e©Jt^ffl®«l 0 0~2 5 0m l /g£l>5 

^ft©K{k^©$#cc^7y?A#(R5t$*is. 

9> NOx^btB££i«&S?c«>©^£IItt'<n:7 , X# 
[0 004] ffiSr§14i»^tt©W^©^if *l^±31f 
i>. *^»if^xag*sffit^#-ct>+^ft^{kffitt 

[000 5] 

JtTtt. -®^Ln l .,A.MO, (Ln«Ce5:l^<^ 
±S^R. AttT*#y±Stfe«XttCe. M»iB^^ 

m-e> i>-rni iax«2««±. o<x<n-c^§ 



(3) 



6-210175 



K«Pd. Pt. Ru. RhRCf I r*>6ttSWJ:*)ji 
ftfc 1 *Xtt 2 S«±©^)S-C* ■) . ftte P d «(SS 
iWI^£NOxiWI^*ffl±3tt*fc©?*9»* 10 

[000 6] HMttBlfbttoWH»4$«:MKSti««><D 
"CttttH. WLK. CeO„ (CeZr) 0,©fl!l. 
(CeZrY) O,, (CeZrLa) O,, (CeZr 
Nd) 0,&£. (CeZrLn) O, (Ln«C 

(,>. CeO,J:*)tt (CeZr) O a <D^>mi(C 
*W*j!Kk?Stt**«E>4*MWc*n. Wc (Ce Z r L ' 
n) 0,©£^&(C*tt*jMbi£tt**K>*ttJlt(CflE 
htlr**©?. J:0*f*U». *fc, mKBWt»r-b 20 
9 9Ui»il. *titCAl. Si, Zr. ThRtf 
#±«#Ktc^J: «3 tt*«*6»»i;taPfc < i 1 m 
SKWailWWit^Aife© (WWPB 2 - 5 6 3 2 2 

[0007] *»B©|(a*ffifl!>-«|r tt. -HBKL 
n^.A.MO, (Ln«Ce4i<fiJi^l, AteS 
rt*<7WJ±SMaKB:Ce. Mt238&Urc. 
l>r*lfel«X«2«feU: > 0<x<l)ti$n5'< 
4 r-gfltelMtifctc. pH#4#T«:mi3*i 
W»^tt*»»*«Kltt»»KJ:0ia*S*. f£*B 30 

£"J-*M6#tt©tl£tt. *8ttJbfeW»£t/CttPd 
CI,, PtCl JS RuClj-3H,Ott£©tt{tft. 
Pd(N0 3 ) 2> RuCNO,),. Rh(NO,),&£©SW 
PdCNOO.CNH,),. Pt(NO,),(NH,),tt£ 40 

®*?=. ho^rs *&®#3£$tt*^-f *>© 

[000 8] *^B©S8i^<Dffe©fi8«Ttt. -MS 
Lni.,A,MO, (C©*§£. A«S r £^tf ) "CmS 
W<n^*-f hSK6BMtMc. pH#l0<fc<5* 
* < ft S cfc 9 «:SSt? 3 tifc«ft)i**»« t«IXtt « 



F P d (N H , ), C 1 2 V v 7 5 >ri^i? A7jc$S 
P d (N Hi ), (0 H ), £©tt»fcic8HRC7>*i7 
*-Mlt»ftIl/TpH>l 0tc<c*j:5«:nilbrffl«,> 
PdCl,. PtCl,. RuC 1 ,>3HiO&£ 
©ttftM. PdCNO,),, RuCNO,),. Rh(NO s ) a 
tt£©WlML XttPdCNO.fcCNH,),. Pt(N 
O, ), (N H,)« tt £<D9~ hUi>7Z >ttft £©»tt* 
jS*tCT>*-T**»aiDUTpH> 1 0fctt*J:9K: 

[0 00 9] 

[f6BJ©3&£] 3WSW©M*l»T-f f •;>*■»£©» 
#*Sg*s 10 0-200 TSBfcOffilifcfrfcfc^'Ct 
HC. CO. NOxKWOTflEnWWfcffitt^T. * 

fc. MMttHf btt«^-c 900 •ceu:©**^ i>mm 

IfcftWJiJ: 0 *>^n?a*.f hS8£SMb«J±{cj8i*S 

[0010] 
[XttMl 

(nmw i ) 

'JC^*^ hSflteBMbttCLa, .,Ce,.,)(Co,. ( 

Fe..,)o,»*©«iwrj**ttwr*. SW5>*> 

1 03.9 g. ffim*zVVA26 .1 g» M|3^*|- 3 

4 .9 g. M72.7 g L/c*$i£0 . 
3!l» hil/fcflMtt/fc. =Pfa^it»Jt OT&K* 

h y >t?A5 o g%s»?ufc*s?Ko .5 y » 
i//c, *f#^«te©***KirFu mm*n 
it. *©*ajwip*+»*»su m&btdk. -mm&b 
fc. c n«r 6 o o -c-c 3 nw^&-c®sm.. l > 

8 0 0-C-C3^ra^*t?«§fiS%tf&(,\ s?> 
(OgMfcU (La,.,Ce,. 1 )(Co 1 .,F e, .,)0,©t9 

[0011] #jgg : iWiittK{b®©i!»)i 

mitevvmx (c&Oitmmmi 70m 1 /?, » 

^9 9.9%/TREO (^#±S»fb«!) ) 1 1 1 .9 
g*mMb> CtHC**J/SW^a-«5A(ZrOCN 
0,),)*M (ittt 1.51, ««liKZrO,ft*r2 

5 .0fi»%^$n^) 1 4 7 .9 g. SWSK-f 9 h y 
•>A(Y(NO,),)*jSi (ttHJil.B2. jRifKY.O 
.KWC2 1. 7SS%^$nS)2 6. Og^rttl^, 

J:<W*LT»^i/a*»6 1 1 o-cci 0B#H^mipr 

*a»l/fc. ^W»"C6 0 0-C"C3lltnB««*ff 

ttl>. CCe.. ll Zr..,.Y...>)0,tt^S<tM J tl^l 
5 0 g»fc. 
[00 12] 

£jgC : ^P^*-T ht»^©Pd©^W 
Pd^-Cl. lfflBPittSJc^tcflW^^^Aig* 



(4) 



#^¥6-2 10 17 5 



(PdilS4. 4wt%) 2 5»*8fl£*i6*5 0 
4*«£U «©pH*l. 8fcWttl/fe. ^Ar* 
j§Lfc(L a„ ., Ce 0 .,)(Co,., Fe, .OOj^a^X 
hffl*6IMt»»*9 8. 9ftB8IUCtt*2 0tt: 
»*in*."C-MHW*l/fc«. PHI. 8tC|«0fcJ:K 
OPdtt*»jR7 5M»*d»S*'C+»!W*l/. 4 

o-c-esoarasatuc. *©». a»*«»ft*»6i 
2 0-cri 2imeiu 2»+re oo-c-c3B#ra«i 

titbfiitt. £>©99IJttCTtd&U 1 8 0 /i m<D^ •? 

Moxmm vtc p d i . i mstmmt 
z. 

[0013]£JWD : X5y-3-h (JS#) 
^JiA-CfffcP d ^T^P * W h 5 0 M* 
SB. ¥MBrl&LfciilM»<b«ri03&5O*ffi|S < 

■fe y rvou i o w t %) * 5 ofiav 

-Ctt5SgSP) . aO«S>*3iT'/Jl' (If»3 0wt 
%) *3. 3*«S15 (Bt^VttltW) K. 
##5 0wt%4ft*<fc5(C|i6*£5 8. 7fi«gB*JlD 
it. «K-*ajwcri 2B#lMW*l/tt**&«£t/r;** 20 

2 0 -cn 2 enineft u £S*kt 6 o o w 3 usia 

[00143 ^16 E : Pd©ff&Ol 

(Pd&g4. 4wt%) 12. 5SSB£tt*5 0£ 
«©pH*l. 8(Cif3S?L/c. C©S& 

£fiK^#Atfcy>7-;i/£»mu 4 0-ct?2i^ra« 30 

8l/CPd**#3ttfc«. 1 2 0'C-Cl 23niRt3 

* «:r 6 0 0 ice 3 vmmss, h xmmm 1 
[0015] c<mmim<DEPMA wmv-ttu 
mv> mmtit£2L'% r mmi (sem) kj:s&-c$> 

{MMfrfT. rt*3ttl&3 (imT*5. *jfe*«#lfiilK: 

[0016] (mfe«i2) mmmio^mEvm^tcm 

(Pdjgg4. 6wtX)KSC*. r>*-r*5oa 



»4iO*.Tp H£ 1 3 . 0 4 l/fcfctff-tt. £ttffl 1 4 

[0 0 17] (HUMS) J»«l©#»ICrJBlr»fcil 

(Pdtftg4. 6wt%) K**tefttt» ^Ite^l©^ 
■U^C4BMI©!*tt«:"C, ^a^x*-f hStiteKft 
M»*9 8. 9 MHWC*Jt/CPd 1. 1* 

01 1 ttmnmf&cj: *) . n&efl 3 ©jWKt*tt*f»fc. 

[0018] (HJS0J4) HJfe0!l 1 ©«BCr«t»fc« 
«<* 7 S> •> AfeffiRU^m E rffl lifclMt't 5 V *> A?§ 
«*. i*>lC7 L h7T>5>A5^^A^m (Pd« 
g4 . 6 w t % ) teg*. ttttlOIN 1 4 H«K L-T^ 
JW4©jWiaRf**8fc. 

[0019] (mmw5) njfi^io^iiCKte^r. 

OC5 0Mt8|5*tf«U #HE*«n»fc£U1-ttSS*Wl 
4n?)*a£©&fpK:J:*). jmfl5©ttMH&l*ffft:. 

[0 02 0] (5SJb056) JW«l©#»CK*Jl>r. 
MM'* 7 5> •> ^ h 5 T > 5 S? 9 AflQfctt 

(Pd?gg4. 6wtX)(Cftit. Pd^T2. 2»* 
»4tt*J:9K4 7. 8»SSe*ltSL'. T>*-T* 
5 0mSg5*Jni^.rpH= 1 3. 04L, 3MiE£#t> 

fc^tt. ^jfew i £i§i«©»{¥ccj: vmmw <omk 

[002 1 ] (JBt«7)iHt«i4-C«l>fc-<Ci^* 
-f hSfll^flWbWCLa, .,Ce,.,)(C o, Fe,.,)0 
l 93K«(La.. v S r..,)CCo,..F e. .,)0,l&^tCK 
ffettHJfepH 4 4 RttCDiMFCC «t 0 7 ©M^^ 

[0 02 2] (SKt«8) StSltW6r/H<r»fcta^X* 
^ Fatt^BMb«J(La..,Ce.. l )(Co,.,Fe,..)0 
,t&*£(La,.,S r..,)CCo,.,F e. ., )0,l&*K:f^ 

it, mtmmm 6 4 isi«©iftfp{c «t k> mmm 8 ©feyiss 

[0 02 3] (JOfcfllQ) mtW5rflli.»fc^a^* 
^ hS«^iMb«J(La...Ce.. l )CCo..,Fe„..)0 
,»*4La,.,Ce,.,CoO,»*Kttit. tifettHitfll 

5 4 pwotifiFtc j: 0 mmm ®mat&*ntt. 

[0024] (mm) «K*ffl<b5 *irt>5filMlffl 

Mt?»i'p t - r h/A 1 , o,m$iaMtm>mm, 

fttbtt. Pt-Rh^W««0. AZSS.UXh-0 

tc 0 mzWJkvmmvmLZ&iuLmb, -en-en© 

[002 5] 

mi) 




[0026] 



t»2J 



(6) 8WP6-2 10 175 



9 10 





mm 5 o%&itmg£ cc) 






C O 


HC 


NO 


CO 


HC 


NO 




13 8 


15 6 


15 5 


2 3 1 


2 3 6 


2 2 0 




13 1 


1 5 1 


15 1 


2 2 0 


2 2 6 


2 18 




15 0 


16 7 


16 9 


2 3 2 


2 3 7 


2 2 3 


^Ife0lj4 


1 4 1 


16 4 


17 0 


2 2 6 


2 3 3 


2 18 




13 8 


16 2 


15 2 


2 12 


2 2 4 


2 14 




13 2 


16 6 


16 8 


2 3 1 


2 4 0 


2 16 




1 3 4 


15 5 


14 8 


2 18 


2 3 1 


2 2 5 


mmws 


1 3 0 


16 0 


15 5 


2 2 7 


2 4 1 


2 3 4 


nmws 


12 9 


15 4 


13 7 


2 3 6 


2 4 6 


2 4 8 




1 9 3 


2 0 8 


19 8 


2 6 3 


2 7 6 


2 5 9 



[0027] mmft&mij£tM>K§mimT<D&>jic *no. ca hc (c,h,+c s h.) <D*ti*titmn 

(-feJUHOO/inch 1 ) *7 A Mi jft*.fc. M$£fiS#X}fe©£faa« (SV) B3 0, 

^(itSaOmm. *3 5 0mm) iCg^Sn/c-en-e 0 0 0/mmtLtc. 

n<Dm*zTu<D*:7 ! **!zic~cimmmuc. #x [0028] 



'J 


v*137s 


y 




CO 2 


.6 % 


0 


.7 % 


Hcccsywi*) 0 


.19% 


0 


.19% 


Hj 0 


.8 7% 


0 


.23% 


CO, 8 


% 


8 


% 


NO 0 


.17% 


0 


.17% 


O, 0 


.6 5% 


1 


.8 % 


H,0 1 0 


% 


1 0 


% 


N 2 I 


ISP 







[0029] m%M,m 50 ±fB©U »;?#*£y->#X£5WC^*)&S.-C9 



(7) 10 175 

n u 

0 0*C?3 0fl\ 7 5 0°Cr3 OftOlM tfr* 150 * 0%8KtS&#{£< . Jfc!&#T?ttW«». 
7^T?«tt»£te*iW5ebfc. *2©i&Sa&»6iJ§&a»ttJ: [0 1 1 **W©tBi©&IIUIiJ* 6>UW A#ffi£7js 

[01] 
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